INTRODUCTION Maternal smoking constitutes a significant risk to the fetus and is associated with multiple adverse pregnancy outcomes. Despite this, an estimated 6-19% of women in Europe smoke during pregnancy. We conducted a pilot study to examine the feasibility and effectiveness of the clinical practice recommendations of the 2017 Tobacco Cessation Guidelines for High-Risk Groups (TOB-G) for pregnant and postpartum women in an outpatient obstetrics setting.
INTRODUCTION
Smoking during pregnancy constitutes a significant risk to the fetus and is associated with multiple adverse pregnancy outcomes, including low birth weight, premature birth, and perinatal mortality that can extend into childhood [1] [2] [3] [4] . Despite these risks, 6-19% of Europe women will smoke during pregnancy and a large portion of women who quit will return to smoking following the birth of their child 5, 6 . Many of the serious adverse effects of smoking can be reversed if smoking is discontinued in the first trimester of pregnancy [7] [8] [9] . Evidence has shown that women who quit smoking during the first 3-4 months of pregnancy, give birth to infants of similar weight to those that never smoke 7, 9 .
It is important that all health professionals, including f a m i l y p h y s i c i a n s , m i d w i ve s , o b s t e t ri c i a n s a n d gynaecologist, and nurses, who work with pregnant women, be familiar with the latest evidence and be comfortable intervening and supporting women to achieving cessation 10 . Midwives are uniquely positioned to deliver education and counselling on tobacco use to pregnant women. The Tobacco Cessation Guidelines for High-Risk Groups (TOB-G) for pregnant and postpartum women were published in 2017 1 . The TOB-G guidelines provide evidence-based clinical practice recommendations for health professionals working with pregnant women who smoke. The guidelines can be accessed at http://tob-g.eu/tobacco-cessationguidelines-for-high-risk-populations-2/.
We conducted a pilot study to examine the feasibility and effectiveness of the clinical practice recommendations of the TOB-G for pregnant and postpartum women in an outpatient obstetrics setting.
METHODS

Design
We evaluated the feasibility and effectiveness of a smoking cessation intervention delivered by midwives trained in the TOB-G guidelines. The primary-outcome measure, a 7-day prevalence smoking abstinence, was assessed at 1 month (±2 weeks) and at 6 months (±2 weeks) for all pregnant women sampled 14 . Research Ethics approval was obtained from the General Maternity District Hospital 'HELENA VENIZELOU', Athens, Greece.
Participants
A sample of pregnant women was recruited from outpatient obstetrics visits at the 'Helena Venizelou' General Maternity District Hospital, Athens, Greece. During the recruitment period two research assistants screened consecutive women seen in the outpatient obstetrics clinic. Eligible participants were: 1) daily tobacco users (>1 cigarettes per day), 2) interested in quitting smoking in the next 30 days, 3) currently pregnant, 4) able to complete the study survey, 5) have access to a telephone for follow-up. Eligible women willing to participate in the study provided written informed consent.
Description of the intervention
The intervention was based on the TOB-G recommendations and an adaptation of the 5As (ask, advise, assess, assist, arrange) model for tobacco treatment delivery in clinical settings presented in the TOB-G guidelines for pregnant women (Figure 1 ). While all health care professionals working with pregnant women have an important role to play in addressing tobacco use and secondhand smoke exposure, the present intervention was delivered solely by midwives. Women received an initial in-person smoking cessation counselling session from a midwife. Up to three follow-up sessions were delivered via telephone at 1 month, and at 2 and 6 months. A printed self-help resource was provided to all participants. Participating pregnant women worked with a midwife to develop a quitplan based on individual smoking and personal history. The initial counselling focussed on strategies for addressing motivation, cravings and withdrawal in preparation for their quit-date and reviewed personal triggers for tobacco use. At each of the follow-up sessions pregnant women were provided with brief counselling and discussed strategies for addressing cravings, withdrawal, and high-risk situations.
Data collection procedures
All consenting women completed a baseline survey to document sociodemographic characteristics (age, gender) and medical and smoking history. Smoking history included: number of years of smoking, number of cigarettes per day, and time to first cigarette in the morning, with smoking within 30 minutes of waking in the morning being a proxy for higher levels of nicotine dependence 11 . The study research assistant coordinated screening, consenting and baseline data collection activities. The research assistant contacted participants by phone at 1 month and at 6 months later to document smoking status. Three phone calls were placed before categorizing non-respondents as lost to follow-up.
Statistical analysis
Descriptive statistics were used to summarize sociodemographic characteristics. We reported rates of smoking abstinence for those participants successfully reached by phone. In a second analysis, women who were not reached for follow-up were categorized as active smokers, based on the Russell Standard for reporting smoking cessation outcomes 12 . Logistic regression was used to examine the association between participants' age, years smoking, cigarettes smoked per day, and time to first cigarette in the morning. Statistical analysis was performed with the use of the Statistical Package for Social Sciences (SPSS), 24th edition.
RESULTS
Participants
A total of 94 women screened were eligible to participate and reported current tobacco use. Seventy-one per cent of pregnant smokers screened agreed to participate in the counselling intervention. A sample of 67 pregnant women was recruited. Data were available for 79.1% and 85.1% of the participating pregnant women, at the 1 month and at 6 months follow-up, respectively. • 
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At the time of the baseline assessment participating women reported smoking an average of 4.82 (SD±4.14) cigarettes per day with the majority (71.6%) of women reporting they smoked 5 or less cigarettes per day at baseline. Almost 51% of the women reported smoking within 30 minutes of waking, an indicator of higher levels of nicotine addiction.
Cessation outcomes
Self-reported smoking abstinence was 43.9% and 45.6% at the 1 month and 6 months follow-up, respectively (Table 2) . Replacing those participants with missing data as smokers, the quit rates were 26.9% and 38.8% at the 1 month and 6 months follow-up, respectively (Table 2) . Among the predictor variables examined there were no significant associations with smoking status at 1 month and at 6 months.
DISCUSSION
The counselling intervention delivered to pregnant women who smoked was feasible to implement in an outpatient obstetrics setting by midwives in a manner that was consistent with the TOB-G guideline recommendations. Among pregnant women who smoked there was high levels of uptake of the counselling intervention that increased smoking abstinence. Based on the TOBG guideline recommendation, the intervention was delivered through a combination of face-to-face and telephone counselling and involved four contacts in total. Counselling was provided for approximately 15 minutes at each contact when possible, as this is one of the recommended practices for addressing tobacco use among pregnant women. Our results are consistent with those of other published reports and recent meta-analysis by the Cochrane review that emphasizes the need for a minimum of 15 minutes of behavioural counselling and follow-up support in order to support cessation among pregnant women 13 . Despite the rates of cessation documented at the 6 months follow-up, a significant number of women continued to smoke. More intensive interventions are needed, including frequent face-to-face, based on the TOB-G guidelines. Given the high rates of nicotine addiction reported in the present study and as recommended by the TOBG-G guidelines, women unable to quit smoking may require use of nicotine replacement therapy as a harm reduction strategy 11 . It is known that tobacco use among women during pregnancy is influenced by a partner's tobacco use as well as tobacco use among family members and by others in the home and immediate environment [14] [15] [16] [17] . Addressing tobacco use among family members may further increase cessation outcomes, although at present there is limited research in this area 1, 13 . Also, high levels of maternal stress and depression are associated with tobacco use during pregnancy and may require more tailored intervention than that offered in the present study 14, 16, 18, 19 . The present study did not include screening or tailored intervention related to stress and depression or partners smoking status, which would be of value to examine in future research. Overall there is a need for more research to inform evidencebased practice in the treatment of tobacco use during pregnancy 1, [20] [21] . While there is good evidence that tobacco treatment counselling is effective is supporting cessation among pregnant women who smoke, it is not currently delivered as part of maternal care in Europe. Several barriers have been previously documented among health care professionals 22, 23 . The integration of evidence-based practices for addressing tobacco use among pregnant women who smoke as a standard of practice in obstetrics settings should be the focus of future work. Specifically, offering all women who smoke advise to quit smoking and structured assistance with quitting using counselling, and as appropriate quit smoking medications as part of their care from the obstetrics service or via referral to a community-based cessation service, is necessary for improving rates of cessation for women unable to quit on their own. Given the importance of quitting in the first trimester of pregnancy this should be considered a priority for the care of mother and foetus. The TOB-G guidelines recommend that midwives, as well as other health care professionals, be knowledgeable in 5As delivery and should have responsibilities for supporting cessation among women who smoke. Ensuring adequate knowledge of these evidence-based guidelines and training of midwives and other health care professionals is critical to supporting uptake of smoking cessation treatment in this high-risk population. Previous research has found low levels of knowledge and training in smoking cessation among midwives 23 . Training in best practices and counselling techniques, as such, should be integrated in undergraduate and postgraduate training.
Limitations
The findings of our pilot study should be understood in light of the study's methodological limitations. First, our study was conducted in a single hospital from one European city and may not be generalizable to other cities or countries. We used a pre-post design and as such we can only report on associations between exposure to the intervention and the effects documented on outcomes of interest. Additionally, self-report was used to assess smoking outcomes and may be subject to response bias. The sample size of 67 pregnant Research paper women means we had limitations in terms of identifying statistical significance in the regression analysis performed. A larger study, and possibly a randomized design, would assist with validating the findings of the present study and increasing the strength of evidence in terms of the effects of the TOB-G guidelines on cessation outcomes. Despite these limitations, this study is one of the few to examine the feasibility and uptake of European Tobacco Treatment guidelines in 'real-world' obstetrics settings.
CONCLUSIONS
The counselling intervention delivered to pregnant women who smoke was feasible to implement in a manner that was consistent with the TOB-G guideline recommendations in an outpatient obstetrics setting. Future work should focus on increasing uptake of evidence-based tobacco treatment recommendations in outpatient obstetrics settings, including training health-care professionals in evidencebased practice.
